Abstract Our aim was to examine the effects of ipragliflozin, a selective sodium-glucose co-transporter 2 inhibitor, on blood pressure in Japanese patients with type 2 diabetes mellitus (T2DM). We conducted a pooled analysis of double-blind trials of Japanese T2DM patients, randomized to 50 mg ipragliflozin or placebo, with patientlevel data for the change in systolic blood pressure (SBP) and diastolic blood pressure (DBP) from baseline to end of treatment (12-24 weeks). Data from six trials were analyzed: ipragliflozin was administered as monotherapy in two; in combination with metformin, pioglitazone, or sulfonylurea in one each; and in combination with prior therapy in patients with renal impairment in one. Overall, 628 and 368 patients were treated with ipragliflozin and placebo, respectively. The placebo-adjusted mean changes (95 % confidence interval) in SBP and DBP (mmHg) were -2.8 (-4.4, -1.3, P \ 0.001) and -1.6 (-2.7, -0.6, P \ 0.002), respectively, in all patients. The reductions in SBP and DBP were significantly greater in patients with baseline SBP C140 mmHg [-5.5 (-9.1, -1.8) and -2.9 (-5.3, -0.5), respectively] than in patients with SBP \140 mmHg [-2.1 (-3.8, -0.4) and -1.3 (-2.5, -0.1), respectively]. The reductions in SBP and DBP were also significantly greater in the ipragliflozin group than in the placebo group in patients treated with [-2.8 (-5.1, -0.4) and -2.4 (-4.0, -0.8), respectively] or without [-3.0 (-5.0, -1.0) and -1.0 (-2.4, 0.4), respectively] concomitant antihypertensive therapy. In conclusion, this pooled analysis showed that ipragliflozin was associated with significant reductions in SBP and DBP compared with placebo.
Introduction
Hypertension and type 2 diabetes mellitus (T2DM) are major risk factors for cardiovascular events. Therefore, these diseases should be adequately controlled to reduce the risk of such events. T2DM and elevated blood pressure (BP) frequently co-exist; for example, it was reported that [70 % of Asian patients with T2DM [1] and 56 % of Japanese patients with T2DM have hypertension [2] .
It is well established that lowering BP reduces the risk of cardiovascular events in patients with T2DM [3] . Consequently, the Japanese Guidelines for the Management of Hypertension recommend lowering SBP/DBP to \130/ 80 mmHg for diabetic patients through a combination of lifestyle modifications and the use of antihypertensive drugs [4] . BP lowering also has renoprotective effects in patients with T2DM [5] . However, BP control is more difficult in patients with T2DM than in patients without diabetes.
Several mechanisms may reduce the efficacy of conventional antihypertensive drugs in T2DM. For example, high salt sensitivity in Japanese individuals, partly as a consequence of gene polymorphisms [6] , may contribute to the relatively high incidence of hypertension in Japan. Additionally, volume expansion and arterial stiffness may contribute to the pathogenesis of hypertension in patients with T2DM [7] [8] [9] [10] .
Sodium-glucose co-transporter 2 (SGLT2) is predominantly expressed in the proximal tubules in the kidney. Because of its role in the reuptake of glucose, it has been exploited as a treatment target for T2DM by the development of SGLT2 inhibitors, such as ipragliflozin [11] [12] [13] . Intriguingly, the results of clinical trials have revealed that ipragliflozin and other SGLT2 inhibitors are associated with reductions in SBP and DBP [14] [15] [16] . Currently, however, there are limited data describing the effects of ipragliflozin on BP. Therefore, the aim of this pooled analysis was to examine the effects of ipragliflozin on BP in Japanese patients with T2DM.
Methods Inclusion criteria for selecting the clinical trials
We searched for clinical trials of ipragliflozin in Japanese patients with T2DM that had patient-level data on SBP and DBP. Only randomized, double-blind, placebo-controlled trials that used 50 mg ipragliflozin were included in this pooled analysis.
Trial design and treatments
Six trials were identified and included in this pooled analysis (trial reference no. and ClinicalTrials.gov identifier):
• Phase 2 dose-finding trial (CL0103, NCT00621868) [17] ; • Phase 3 trial in patients with renal impairment (CL0072, NCT01316094) [18] ; • Phase 3 monotherapy trial (CL0105, NCT01057628) [19] ; • Phase 3 trial in combination with metformin (CL0106, NCT01135433) [20] ; • Phase 3 trial in combination with pioglitazone (CL0107, NCT01225081) [21] ; • Phase 3 trial in combination with a sulfonylurea (CL0109, NCT01242215) [22] .
All of the trials were performed in accordance with Good Clinical Practice, International Conference on Harmonisation guidelines, applicable laws/regulations, and under approval from institutional review boards at participating institutions.
All included studies required participants to provide written informed consent before beginning the trial. The design and primary results of each trial are summarized in Supplementary Table 1. CL0103 was a five-arm, parallel-group, phase 2 trial in which patients were randomized to 12.5, 25, 50, or 100 mg ipragliflozin or placebo once daily for 12 weeks. Only the 50-mg and placebo groups were included in this pooled analysis. CL0072 was a two-arm, parallel-group, phase 3 trial in which patients with mild to moderate renal impairment were randomized to 50 mg ipragliflozin or placebo in combination with their prior therapy (diet and exercise alone or diet/exercise in combination with an aglucosidase inhibitor, a sulfonylurea, or pioglitazone). CL0105 was a two-arm, parallel-group, phase 3 trial in which patients were randomized to either 50 mg ipragliflozin or placebo as monotherapy for 16 weeks. CL0106, CL0107, and CL0109 were two-arm, parallel-group, phase 3 trials in which patients were randomized to either 50 mg ipragliflozin or placebo in combination with metformin (CL0106), pioglitazone (CL0107), or a sulfonylurea (CL0109).
All of the studies included a 4-week screening period, followed by a 2-week placebo run-in, the specified treatment phase, and a follow-up phase of 4-6 weeks after completing treatment. CL0106 included a 6-week washout period, and CL0107 and CL0109 included a 4-week washout period in which previously used antidiabetic drugs were washed out, except for the specified combination drug, before the screening period. In CL0103 and CL0105, previously used antidiabetic drugs were washed out in the screening period. In CL0072, patients who had used an oral antidiabetic drug (a-glucosidase inhibitor, sulfonylurea, or pioglitazone) for C12 weeks before enrollment could continue using it throughout the treatment period; changes in the regimen or switching to an alternative drug was prohibited. As described in the original reports, the study protocols specified that the prescribed diet therapies should be continued throughout the study to avoid any confounding of the effects of the study drugs on glycemic control. Diet therapies included a reduction in salt intake. The protocols did not include any specific requirements of antihypertensive therapies.
After the 24-week treatment period in CL0072, CL0106, CL0107, and CL0109, patients were eligible for a 28-week open-label phase in which all patients received 50 or 100 mg ipragliflozin. Only data from the double-blind treatment periods were included in this pooled analysis. Established randomization procedures managed by central registration centers, blinding, and breaking of the treatment code were applied in each trial. The test drug and placebo were identical in appearance and packaging. Patients were prohibited from using antidiabetic drugs other than the Effects of ipragliflozin on blood pressure in T2DM patients 77 relevant combination drug in all six trials. Continued use of corticosteroids, immunosuppressants, and loop diuretics, except for topical and temporary use, was prohibited in all of the studies; however, loop diuretics were permitted in CL0103.
In each trial, BP was measured in the clinic at each visit with the patient in a seated position. BP was routinely measured as a safety-related variable, not as an efficacy endpoint. The primary endpoint of each trial was the change in HbA1c from baseline to the end of treatment.
Patients
The patient eligibility criteria applied in each trial are summarized in Supplementary The pooled analyses were conducted using the patient-level BP data from the safety analysis set (i.e., all patients who received at least one dose of the ipragliflozin/placebo in each trial).
Descriptive statistics [mean, standard deviation (SD), n, percent] were calculated for the baseline characteristics for all patients combined. The changes in SBP and DBP from baseline to the end of treatment were assessed by analysis of covariance in which the treatment group and clinical trial were included as fixed effects and the baseline value was included as a covariate, and the results are presented as the placebo-adjusted mean difference with 95 % confidence intervals (CIs). Values of P \ 0.05 were considered statistically significant.
The association between patient characteristics and the change in SBP was evaluated by stepwise regression analysis in which baseline/general characteristics with an F value of [2.0 were included in the prediction model.
Markers of fluid volume, including the changes in hematocrit and blood urea nitrogen (BUN) from baseline to the end of treatment, were also compared between the ipragliflozin and placebo groups to provide clues to potential underlying mechanisms of any change in BP.
Data processing, summarization, and analyses were performed using SAS Drug Development (ver. 3.4) and PC-SAS (ver. 9.1.3) (SAS Institute, Cary, NC, USA).
Results

Baseline characteristics of subjects
Data for a total of 628 patients treated with 50 mg ipragliflozin and 368 patients treated with placebo were available for this pooled analysis. Two patients in the ipragliflozin group and one in the placebo group lacked SBP/DBP data at the end of treatment. Table 1 summarizes the patient characteristics at baseline in the 50 mg ipragliflozin and placebo groups. Both groups were generally well matched in terms of their baseline characteristics. Although there were statistically significant differences in BMI and eGFR between the ipragliflozin and placebo groups, these differences were not clinically meaningful. The majority of patients in each group treated with antihypertensive drugs were using renin-angiotensin system (RAS) inhibitors and calcium channel blockers ( Table 1) .
Effects of ipragliflozin vs. placebo on BP
The changes in SBP and DBP from baseline until the end of treatment are shown in Fig. 1 , Table 2 , and Supplementary Figure 1 . Although SBP and DBP decreased in both groups, the reductions in SBP and DBP were significantly greater in the ipragliflozin group than in the placebo group with an adjusted mean difference (95 % CI) of -2.8 mmHg (-4.4, -1.3 mmHg; P \ 0.001) for SBP and -1.6 mmHg (-2.7, -0.6 mmHg; P = 0.002) for DBP. The change in body weight at the end of treatment showed a weak, positive correlation with the changes in SBP/DBP in the ipragliflozin group [SBP: r (partial correlation coefficient adjusted for study) = 0.121, P = 0.002; DBP: r = 0.085, P = 0.034], but not in the placebo group (SBP: r = 0.067, P = 0.203; DBP: r = 0.027, P = 0.612). The change in SBP was not correlated with the change in HbA1c in the ipragliflozin (r = -0.039, P = 0.332) or the placebo (r = 0.077, P = 0.141) groups.
BP reduction according to patient characteristics at baseline
The changes in SBP were also compared between the ipragliflozin and placebo groups after dividing the patients by sex, age, BMI, diabetes duration, SBP, HbA1c, FPG, FSI, eGFR, hematocrit, and the use of antihypertensive drugs. The adjusted mean difference between ipragliflozin and placebo is presented for each subgroup of patients in Fig. 2 . As shown in this figure, the reduction in SBP from baseline to the end of treatment was in favor of ipragliflozin in all subgroups of patients, except for patients aged C65 years, patients using a concomitant RAS inhibitor or diuretic, patients with a diabetes duration of \60 months, and patients with an eGFR of C30-\60 ml/min/1.73 m 2 or C90 ml/min/1.73 m 2 . The reductions in SBP and DBP were independent of the use of antihypertensive drugs and were significantly greater in the ipragliflozin group than in the placebo group in subgroups of patients treated with or without concomitant antihypertensive drugs, except for the reductions in DBP in the subgroup of patients who were not using antihypertensive (Table 3) . In this analysis, the adjusted mean difference (95 % CI) in SBP was -3.0 mmHg (-5.0, -1.0 mmHg, P = 0.004) in patients treated without an antihypertensive drug and -2.8 mmHg (-5.1, -0.4 mmHg, P = 0.020) in patients treated with an antihypertensive drug. According to the use of individual drugs, the reduction in SBP from baseline to the end of treatment was significantly greater in the ipragliflozin group among patients treated with a calcium channel blocker (P = 0.022) and tended to be greater in the ipragliflozin group, albeit not significantly, among patients treated with an RAS inhibitor or a diuretic (Fig. 2) . The adjusted mean difference in the change in SBP was numerically greater in patients with a baseline SBP of C140 mmHg than in the other subgroups of patients. By way of comparison, the adjusted mean difference (95 % CI) was -5.5 mmHg (-9.1, -1.8 mmHg, P = 0.003) in patients with a baseline SBP of C140 mmHg compared with -2.1 mmHg (-3.8, -0.4 mmHg, P = 0.013) in patients with a baseline SBP of \140 mmHg ( Table 3) . The change in DBP from baseline to the end of treatment was also numerically greater in patients with a baseline SBP of C140 mmHg (-2.9 mmHg; 95 % CI: -5.3, -0.5 mmHg; P = 0.017) than in patients with a baseline SBP of \140 mmHg (-1.3 mmHg; 95 % CI: -2.5, -0.1 mmHg; P = 0.030). Consistent with these data, SBP at baseline showed a strong association with the reduction in SBP from baseline to the end of treatment in the ipragliflozin group (r = -0.496) and in the placebo group (r = -0.486). However, the placebo-subtracted reductions in SBP and DBP were not significantly greater in patients with a baseline SBP C140 mmHg than in patients with a baseline SBP \140 mmHg (P = 0.0517 and P = 0.1390 for SBP and DBP, respectively), according to an interaction test using ANOVA with the treatment group, study, baseline SBP category, and treatment group 9 baseline SBP category as fixed effects.
Prediction model for the change in SBP from baseline
Stepwise linear regression was used to develop a prediction model for the change in SBP from baseline to the end of treatment using the following baseline variables: treatment group, SBP, study, age, sex, diabetes duration, BMI, HbA1c, FPG, FSI, eGFR, and hematocrit. The final model comprised the following four variables: baseline SBP [regression coefficient (b) = -0.510, P \ 0.0001], treatment group (ipragliflozin-placebo; b = -2.993, P = 0.0001), age (b = 0.112, P = 0.0044), and BMI (b = 0.192, P = 0.0708). In this model, baseline SBP, treatment group, and age were significantly associated with the change in SBP (Table 4 ).
Markers of fluid volume
As markers of fluid volume and as potential contributors to the change in SBP, we also compared the changes in hematocrit and BUN from baseline to the end of treatment between the two groups. The change (±SD) in hematocrit was ?1.6 ± 2.4 % in the ipragliflozin group (baseline: 42.5 ± 4.2 %) compared with -0.3 ± 2.5 % in the placebo group (baseline 42.7 ± 3.9 %). The change in BUN was ?1.7 ± 3.5 mg/dl in 14.9 ± 4.1 mg/dl). The differences in hematocrit and BUN between the ipragliflozin and placebo groups were statistically significant (both: P \ 0.001). The change in hematocrit was not significantly correlated with the change in SBP at week 2 in either the ipragliflozin group (r = 0.016, P = 0.703) or the placebo group (r = -0.015, P = 0.802). In addition, the change in hematocrit was not significantly correlated with the change in SBP in either the ipragliflozin (r = 0.032, P = 0.423) or the placebo (r = 0.052, P = 0.322) groups at the end of treatment. However, the change in hematocrit was negatively correlated with the change in body weight at week 2 in both the ipragliflozin group (r = -0.239, P \ 0.001) and the placebo group (r = -0.257, P \ 0.001), indicating that hematocrit increased in patients with a decrease in body weight.
Safety
The overall incidence of treatment-emergent adverse events was 67.9 % in the placebo group and 72.9 % in the ipragliflozin group. Adverse events potentially associated with BP included hypertension (placebo vs. ipragliflozin: 1.6 vs. 0.3 %), blood pressure increased (0.5 vs. 0.2 %, respectively), blood pressure decreased (0 vs. 0.2 %, respectively), orthostatic hypotension (0 vs. 0.3 %), and renal disorders (0 vs. 0.3 %, respectively). No major difference was observed in the occurrence of these treatment-emergent adverse events between the ipragliflozin and placebo groups. Serum magnesium, serum phosphorus, urine calcium, urine magnesium, and urine phosphorus concentrations increased in the ipragliflozin group from week 2 onwards compared with the baseline concentrations. The percentage changes from baseline to the end of treatment were 5, 4, 14, 19, and 20 % for serum magnesium, serum phosphorus, urine calcium, urine magnesium, and urine phosphorus, respectively.
Discussion
Hypertension is a common complication in patients with T2DM. Accordingly, antihypertensive medicines are prescribed to many patients with T2DM; however, BP control often remains suboptimal. Interventions aimed at lowering BP are essential to reduce cardiovascular risk in patients with T2DM, and there is increasing awareness that antidiabetic medicines may influence BP. Therefore, evaluating the potential effects of antidiabetic medicines on BP is an important topic for clinical research. Accordingly, we performed a pooled analysis to examine the effects of ipragliflozin on BP using data of six clinical trials concerning the recently approved SGLT2 inhibitor for the treatment of T2DM.
Of note, we observed significant reductions in SBP and DBP in all patients combined [adjusted mean difference (95 % CI): -2.8 mmHg (-4.4, -1.3 mmHg) for SBP and -1.6 mmHg (-2.7, -0.6 mmHg) for DBP]. The magnitudes of the reductions in SBP and DBP were greater in patients with SBP C140 mmHg at baseline [adjusted mean difference (95 % CI): -5.5 mmHg (-9.1, -1.8 mmHg) for SBP and -2.9 mmHg (-5.3, -0.5 mmHg) for DBP]. The reduction in SBP was also strongly correlated with the patient's baseline SBP. The reductions in SBP were consistently greater in the ipragliflozin group than in the placebo group in patients divided into subgroups by sex, age, BMI, diabetes duration, baseline HbA1c, FPG, FSI, eGFR, hematocrit, and the use or nonuse of antihypertensive drugs.
Several meta-analyses/systematic reviews have examined the effects of SGLT2 inhibitors on BP. In particular, in one systematic review of 27 trials of the SGLT2 inhibitors canagliflozin, dapagliflozin, empagliflozin, ipragliflozin, and remogliflozin, it was reported that this class of drugs reduced SBP and DBP relative to placebo, with a weighted mean difference (WMD) (95 % CI) of -4.0 mmHg (-4.4, -3.5 mmHg) for SBP and -1.6 mmHg (-1.9, Stepwise linear regression was used to develop a prediction model for the change in SBP from baseline to the end of treatment using the following baseline variables: treatment group, SBP, study, age, sex, diabetes duration, BMI, HbA1c, fasting plasma glucose, fasting serum insulin, estimated glomerular filtration rate, and hematocrit. The association between patient characteristics and the change in SBP was evaluated by stepwise regression analysis in which baseline/general characteristics with an F value of [2.0 were included in the prediction model. The final model comprised the following four variables: baseline SBP, treatment group, age, and BMI SE standard error, SBP systolic blood pressure, BMI body mass index Effects of ipragliflozin on blood pressure in T2DM patients 83 -1.3 mmHg) for DBP [23] . Likewise, Imprialos et al. described a mild class effect of SGLT2 inhibitors on reducing BP in clinical trials [24] . Analyses of individual drugs have revealed that 100 mg canagliflozin was associated with a significant reduction in SBP (placebo-subtracted change: -3.9 mmHg) [25] It has been proposed that SGLT2 inhibitors may reduce cardiovascular risk [28] through a variety of mechanisms, including reductions in BP, body weight, visceral adiposity, hyperinsulinemia, arterial stiffness, albuminuria, circulating uric acid levels, and oxidative stress. In this pooled analysis, we focused on the effect of ipragliflozin on one of these factors, namely BP, and observed significant reductions in SBP and DBP, consistent with the effects of other SGLT2 inhibitors as shown in pooled analysis, systematic review, and meta-analysis [23, [25] [26] [27] .
Several mechanisms have been proposed by which SGLT2 inhibitors may reduce BP [29] . First, inhibition of SGLT2 promotes urinary glucose excretion by preventing its reuptake in an insulin-independent manner. Because SGLT2 co-transports glucose and sodium in the same directions, blockade of SGLT2 also inhibits sodium reuptake. The increases in the urine glucose and sodium concentrations together increase urine volume, termed osmotic diuresis and natriuresis. These effects of SGLT2 inhibitors may therefore reduce the body fluid volume. This possibility is also supported by the slight but significant increases in hematocrit and BUN, which indicate that ipragliflozin had a weak hemo-concentrating effect and likely caused a slight reduction in fluid volume relative to placebo. If osmotic diuresis is the main factor responsible for the BP-lowering effects of SGLT2 inhibitors, then the magnitude of the change in BP should decrease with worsening kidney function [30] . Contrary to this hypothesis, we observed a poor correlation between the change in SBP and baseline eGFR. Additionally, the change in SBP was similar between the subgroups of patients divided on the basis of baseline eGFR. Furthermore, the change in SBP was not correlated with the change in the hematocrit at 2 weeks, which indicates that the change in SBP was less likely to be related to changes in fluid volume.
Although SGLT2 inhibitors have mild natriuretic effects, hyponatremia was not reported in patients treated with SGLT2 inhibitors, and excess sodium released into the proximal nephron is reabsorbed in the distal nephron to minimize sodium loss [30] . Sodium loss does not usually cause hyponatremia if patients are able to regulate their free water intake. In this context, serum sodium more closely reflects the water balance than the sodium balance. Accordingly, sodium loss is unlikely to have a major impact on the BP-lowering effects of these drugs.
Changes in body weight may also contribute to the change in BP. Indeed, we observed a weak, but statistically significant correlation between the change in body weight and the changes in SBP and DBP in the ipragliflozin group, but not in the placebo group. In an earlier trial, it was reported that 300 mg canagliflozin was associated with reductions in body weight and BP over 12 weeks of treatment [31] . The authors also noted that canagliflozin was associated with a reduction in plasma volume, primarily in the first week of treatment, but this reduction was attenuated by week 12. Likewise, there was a modest increase in urine volume at week 1, but the increase was attenuated by week 12. Their results suggest that a change in body fluid within a few days of starting treatment may contribute to the rapid change in BP observed at 1 week, but that other factors are likely to explain the sustained reduction in BP at week 12.
It is feasible that sustained reductions in body weight (e.g., via changes in body composition [32] ) may contribute to the reduction in BP. However, in the trial by Sha et al. [31] , although a reduction in body weight was observed at week 1, the reduction was much greater at week 12. By contrast, the reduction in BP was similar at both times, which suggests that changes in body weight are unlikely to explain the sustained reduction in BP, especially in the early stage of treatment. The reductions in BP are unlikely to be related to changes in lifestyle interventions (i.e., diet, including reduction in salt intake) because the patients were instructed by their physician to maintain these interventions unchanged for the duration of the trial.
It has also been hypothesized that SGLT2 inhibitors promote renal remodeling [33] and reduce arterial stiffness [34] . However, these possibilities could not be examined in the present pooled analysis. The current data also suggest that the BP-lowering effects of ipragliflozin in Japanese patients with T2DM are greater than those observed in Western patients [35] . It has been reported that Japanese have a higher daily salt intake and may be more susceptible to salt-sensitive hypertension than Caucasians [6] . Therefore, Japanese patients with T2DM may be more sensitive to diuretics, and the reduction in BP is expected to be greater in Japanese patients than in Caucasian patients. However, this pooled analysis was unable to directly confirm whether the reduction in BP is associated with or is independent of osmotic diuresis or natriuresis.
It has been demonstrated that dipeptidyl peptidase-4 inhibitors lowered BP by increasing urine sodium excretion and normalizing dips in BP in a model of salt-dependent hypertension [36] . Similar studies are necessary to verify the mechanisms of action of SGLT2 inhibitors on BP.
The results of this pooled analysis must be evaluated after considering the limitations, including the different treatments used in each study and the different durations of treatment in the monotherapy studies compared with the combination therapy studies. Although we attempted to overcome this possible bias by including trial as a fixed effect in the analyses, this approach may not be sufficient to eliminate this source of bias. However, as illustrated in Fig. 1 , the change in SBP at week 12 was similar to that at the end of treatment, which suggests that the duration of treatment is unlikely to influence the change in SBP. Owing to the slight differences in baseline characteristics among the six trials, it is not possible to examine the impact of co-administration of other oral antidiabetic drugs with ipragliflozin on the reduction in SBP. Finally, antihypertensive drugs used in both the ipragliflozin group and the placebo group during the study were changed at the discretion of the attending physician and were not recorded. Therefore, we could not rule out the possibility that unreported changes in the types of antihypertensive drugs prescribed might have contributed to the changes in BP. Nevertheless, reductions in SBP and DBP were observed in the ipragliflozin group compared with the placebo group in patients treated with or without concomitant antihypertensive drugs, which indicates that the greater reductions in BP in the ipragliflozin group were due to ipragliflozin itself, not the use of antihypertensive drugs.
Despite these limitations, pooled analyses of patientlevel data may be more informative than meta-analyses, which incorporate the mean changes in clinical variables and may not fully address the relationship between the baseline value and the change from baseline. Large-scale trials are necessary to confirm the magnitudes of the reductions in BP and whether the reduction in BP is related to specific patient characteristics.
Conclusions
This pooled analysis of six randomized, placebo-controlled trials revealed that ipragliflozin was associated with mild, but clinically relevant reductions in SBP and DBP compared with placebo. The reduction in SBP was correlated with the baseline SBP and was greater in patients with baseline SBP C140 mmHg than in patients with a baseline SBP \140 mmHg and other subgroups of patients. The reductions in SBP and DBP were also greater in the ipragliflozin group than in the placebo group in patients treated with or without antihypertensive drugs. Ipragliflozin and other SGLT2 inhibitors may improve BP control through multiple pathways, including osmotic diuresis, weight loss, sodium excretion, and volume contraction; however, more trials are needed to clarify the relative contributions of these factors. Future trials should also address the impact of the reduction in BP on cardiovascular risk.
